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(57) ABSTRACT

Provided are a simple and inexpensive cleaning apparatus and
a method for cleaning capable of effectively cleaning the
outer wall surface of a pipette. A pipette to be cleaned 1is
positioned 1n a concave portion of the cleaning apparatus, and
a cleaning liquid passed through inside of the pipette strikes
an 1nner circumierential surface of the concave portion and
bounces theretrom to splash against the outer wall surface of
the pipette, thereby cleaning the outer surface. With above
arrangement, without using an ejection apparatus of cleaning
water, eflect equivalent to that with the ejection apparatus can
be attained. Furthermore, both the inner wall surface and the
outer wall surface of the pipette can be cleaned by a single
operation using the same cleaning water, thereby attaining
casy internal cleaming work and short cleaning time.

19 Claims, 6 Drawing Sheets
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PIPETTE CLEANING DEVICE AND
CLEANING METHOD

BACKGROUND OF THE

INVENTION

The present mnvention relates to a pipette cleaning appara-
tus and a method for cleaning the pipette, applied mainly to a
dispenser of an autoanalyzer, and relates specifically to a
cleaning apparatus and a cleaning method for cleaning the
pipette, which clean the outer wall surface of the pipette using
a cleaning liquid that once cleaned inside of the pipette.

A dispensing pipette 1n an autoanalyzer sucks to collect a
dispensing liquid such as a testing sample and a reagent
solution by immersing the pipette therein, and then dispenses
the collected dispensing liquid 1n a vessel. Through the pro-
cedure, the inner wall surface and the outer wall surface of the
pipette are contaminated by the dispensing liquid. Accord-
ingly, the inner wall surface thereof 1s cleaned by letting a
pure water to introduce into the pipette and to pass there-
through, while the outer wall surface thereof 1s cleaned by
letting a pure water eject from outside of the pipette against
the outer wall thereot. That 1s, the inner wall surface and the
outer wall surface of the pipette are separately cleaned using
the respective separate pure waters.

SUMMARY OF THE INVENTION

Installing a mechanmism of ejecting pure water against the
outer wall surface of a pipette has, however, drawbacks of
increased size and increased cost of apparatus.

The present invention has been perfected to solve the prob-
lems, and an object of the present invention 1s to provide a
simple and mmexpensive cleaning apparatus and a cleaning
method capable of effectively cleaning the outer wall surface
ol a pipette.

To achieve the object, the inventors of the present mven-
tion, as a result of detailed studies, came to think that the
cleaning water which was once used to clean the inner wall
surface of the pipette can be reused to perform dynamic
cleaning, and found that there can be eliminated a special
apparatus for ejecting the cleaning water by letting the clean-
ing water hit on the inner circumierential surface of a concave
portion and letting the hit cleaning water bounce therefrom to

splash to perform cleaning, which attains equivalent effect of

the cleaning to that of ejection of cleaning water, thereby
perfecting the present invention.

In concrete terms, according to the present invention, a
pipette as a subject to be cleaned 1s positioned in a concave
portion and a cleaning liquid passed through inside of the
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pipette 1s brought to hit on the inner circumierential surfaceof 50

the concave portion and to bounce therefrom to splash against
the outer wall surface of the pipette, thus cleaning the outer
wall surface.

The phrase “to bounce therefrom to splash against the outer
wall surface of the pipette” used 1n the present invention
includes the meaning of: the case that the bounced cleaning
liquad directly hits on the outer wall surface of the pipette; the
case that the bounced cleaning liquid further hits on the inner
circumierential surface of the concave portion, which then
bounces to splash against the outer wall surface of the pipette;
and the case that the bounced cleaning liquid in above two
cases brings the cleaning liquid in the concave portion move,
thereby letting the bounced cleaning liquid hit on the outer
wall surface of the pipette via the cleaning liquid in the
concave portion.

When the concave portion 1s formed to have an mnner cir-
cumierential surface of downward tapering shape, the bounc-
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ing height of the cleaning water increases, and thus the clean-
ing up to the upper portion of the outer wall surface of the
pipette can be readily conducted.

In particular, 1t 1s preferable that the inner circumierential
surface of the concave portion 1s formed in substantially
conical shape (circular cone, pyramidal cone, and the like),
because the bouncing height of the cleaning water further
increases, and because the cleaning up to the upper portion of
the outer wall surface of the pipette can be readily conducted
even when the velocity of the cleaning water passing through
the suction and ejection portion at a tip of the pipette
decreases.

When a total shape of the apparatus including the concave
portion 1s formed 1n a vessel shape or preferably a vessel-
shape form having a narrow opening, such as a pot, the quan-
tity of waste of the cleaning liquid after cleaning the outer
wall surface of the pipette reentering into the concave portion
can be decreased.

It 1s preferable that the suction and ejection portion at a tip
of the pipette be formed in a needle shape because the clean-
ing water can be swiltly ejected even 1f the cleaning liquid
passes through the cylinder portion at a low velocity.

By forming the concave portion so as to allow the cleaning
water to overtlow therefrom, the outer wall surface of the
pipette can be eflectively cleaned with a small quantity of
cleaning water, and the quantity of cleaning water remained
in the concave portion can be decreased, which can prevent
the contamination of the concave portion.

Specifically, 1t 1s preferable that the concave portion have a
notched portion or a grove formed at upper end thereof,
and/or a penetration hole formed at a side thereof because the
quantity of cleaming liquid remained in the concave portion
can further be decreased.

It 1s preferable that the suction and ejection opening of the
pipette be positioned facing a position slightly shifted from
the lower end of the mner circumierential surface of the
concave portion because the bouncing height of the cleaning
water can be further increased.

When the concave portion 1s formed so as the vertex of the
substantially conical concave to position deviated from the
center of the top opening thereotf, there 1s further surely
achieved the effect similar to that of the above-described case
where the suction and ejection opening at the tip of the pipette
1s positioned facing a position slightly shifted from the lower
end of the inner circumierential surface of the concave por-
tion, that 1s, the effect of further increasing the bouncing
height of the cleaning water. In particular, for an autoanalyzer
which has not satisfactory positioning accuracy of the pipette,
the concave portion has preferably such a form.

The method for cleaning a pipette has the steps of: posi-
tioning a pipette as the subject to be cleaned so as the suction
and ejection opening of the pipette to locate in the concave
portion; and bringing the cleaning liquid once passed through
inside of the pipette to hit on the inner circumierential surface
of the concave portion and to bounce therefrom to splash
against the outer wall surface of the pipette, thereby cleaning
the outer wall surface of the pipette.

When the concave portion 1s formed to have an iner cir-
cumierential surface of downward tapering shape, the bounc-

ing height of the cleaning water increases, thus the cleaning
up to the upper portion of the outer wall surface of the pipette
can be readily conducted.

When a total shape of the apparatus including the concave
portion 1s formed 1n a vessel shape or preferably a vessel
shape having a narrow opening, such as a pot, 1t 1s possible to
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prevent the waste of cleaning liquid after cleaning the outer
wall surface of the pipette from entering into the concave
portion.

It 1s preferable that the velocity of the cleaning liquid
passing through the pipette and cleaning the portion at the
mimmum-internal diameter be adjusted 1n a range from 100
to 400 cm/sec because the cleaning eflect on the inner wall
surface of the pipette increases with a small quantity of water.

A preferable combination of the shape of the concave por-
tion and the velocity of cleaning liquid passing through the
mimmum-internal diameter portion of the pipette 1s that the
concave portion 1s formed 1n a substantially conical shape
having an mner circumierential surface of downward taper-
ing shape, and vertex of the substantially conical concave 1s
formed at the position deviated from the center of the top
opening thereof, and that the velocity of the cleaning liquid
passing through the pipette at the minimum-internal diameter
portion 1s 1n a range from 100 to 400 cm/sec. With that
combination, both the inner wall surface and the outer wall
surface of the pipette can be simultaneously (at a time) and
eificiently cleaned.

That 1s, the essence of the present invention 1s that the
bounce of the cleaning liquid after passing through nside of
the pipette 1s utilized to let the bounced cleaning water hit on
the outer wall surface of the pipette to clean the outer wall
surface thereot, specifically that both the inner wall surface
and the outer wall surface of the pipette can be cleaned simul-
taneously (at a time) utilizing the bouncing of the cleaning
liquid after cleaning 1nside of the pipette (utilizing the waste
cleaning liquid). The related art, however, did not adopt the
cleaning of outer wall surface of pipette utilizing the bounc-
ing of water ¢jected from the pipette, and no such idea 1s
known. Furthermore, 1t 1s not known that the same cleaning,
liquid is used to clean both the inner wall surface and the outer
wall surface of a pipette.

According to the present invention, since the cleaning lig-
uid passed through iside of the pipette hits on the outer wall
surface of the pipette to clean the outer wall surface, there 1s
no need of ejector of cleaning liquid for cleaning the outer
wall surface of the pipette, thus the cleaning apparatus can be
structured 1n simple design at low cost. Furthermore, the
liquid which cleaned 1nside of a pipette 1s reused to clean the
outer wall surface of the pipette. As a result, both the 1nner
wall surface and the outer wall surface of a pipette can be
cleaned by a single step using the same cleaning liquid, or by
a single step of letting the cleaning liquid pass through nside
the pipette. Therefore, the present invention provides a
remarkably strong effect of shortening the pipette cleaning
time and of shortening the measurement time.

Since the present invention does not clean the outer wall
surface of pipette by holding the liquid which once cleaned
inside of the pipette 1n a vessel, but cleans the outer wall
surface of the pipette utilizing the bounce of cleaming liquid
which passed through inside of the pipette, the capacity of the
concave portion can be decreased. As a result, there 1s no need
of discharge valve or discharge opening at the bottom of the
concave portion. In addition, since the cleaning can be con-
ducted while overtlowing the cleaning liquid, the cleaning
elfect increases.

By forming the mner circumierential surface of the con-
cave portion 1n substantially conical shape, and by letting the
water eject from the pipette to a position slightly distant from
the lower end of the inner circumierential surface, or by
¢jecting the water from the pipette into the concave portion
formed so as the vertex of the substantially conical concave to
position slightly deviated from the center of the opening at
upper end of the concave, the bouncing height of the cleaning,
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water can further surely be increased, thereby allowing clean-
ing at high portions of the pipette while decreasing the capac-
ity of the concave portion.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows an example of a cleaning vessel according to
the present invention.

FIG. 2 shows another example of the cleaning vessel
according to the present invention.

FIG. 3 shows a further example of the cleaning vessel
according to the present mvention.

FIG. 4 shows another preferred example of the cleaning
vessel according to the present mnvention.

FIG. 5 shows a further preferred example of the cleaning
vessel according to the present mnvention.

FIG. 6 shows still another example of the cleaning vessel
according to the present invention.

FI1G. 7 shows an example of a concave portion according to
the present invention.

FIG. 8 shows a still further preferred example of the clean-
ing vessel according to the present invention.

FIG. 9 shows a cross-sectional view of an example of the
present invention.

FIG. 10 shows a cross-sectional view of another example
of the present invention.

FIG. 11 shows a cross-sectional view of further example of
the present invention.

DETAILED DESCRIPTION OF THE INVENTION

The embodiments of the present mvention 1s described
below referring to the drawings.

FIG. 1 shows an example of a cleaning vessel used 1n the
present mvention. A block 1s formed in substantially cylin-
drical shape with a top-cut conical upper portion. From the
upper end of the top-cut conical portion, a concave portion
having an inner circumierential surface 1n cylindrical shape
or prism shape 1s formed 1n the substantially cylindrical body.

The cleaning water ejected from the suction and ejection
opening of the pipette hits on the inner circumierential wall
surface 5 of the concave portion and bounces therefrom, or
turther hits on the inner circumierential wall surface §' facing
the 1nner circumierential wall surface 5, and further bounces
therefrom to hit on the outer circumierential wall surface of
the pipetting needle.

FIG. 2 shows an example of the cleaning vessel, where the
bottom of the concave portion 1n cylindrical or prism shape 1s
formed 1n a dome (hemispherical) shape. Compared with the
case of flat bottom, the shape improves the bouncing of the
cleaning water to some degree.

FIG. 3 shows an example of the cleaning vessel, where the
bottom of the concave portion 1n cylindrical or prism shape 1s
formed 1n a sloped face. Compared with the case of cylindri-
cal or prism shape of the mner circumierential surface, the
shape increases the bouncing height of the cleaning water to
some degree.

FIG. 4 shows an example of the cleaning vessel, where the
inner circumierential surface ol the concave portion is formed
in a circular cone shape. The shape further increases the
bouncing height of the cleaning water, and the cleaning up to
the upper portion of the outer wall surface of the pipette can be
more efliciently conducted. Even if the mnner circumierential
surface of the concave portion 1s not in circular cone shape,
the bouncing height of the cleaning water can be increased 1t
only the inner circumierential surface thereof 1s 1n a shape of
tapering downward, and the cleaning up to upper portion of
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the outer circumierential wall surface of the pipette can be
ciliciently performed. Nevertheless, the inner circumierential
surface of the concave portion 1s preferably 1n a substantially
conical shape (circular cone, pyramidal cone, and the like)
with a cross section.

In FIG. 5, the inner circum{ierential surface of the concave
portion 1s formed 1n substantially comical shape (circular
cone, pyramidal cone, and the like) thereof being skewed by
about 3°. In other words, the vertex (center) of the substan-
tially comical shape (circular cone, pyramidal cone, and the
like) 1s formed at a position deviated from the center of the
upper opening thereof. That 1s, the surface 5 on which the
cleaning liquid ejected from the suction and ejection opening
of the pipette hits has a smaller tilt angle than that of the
surface 5' on which the bounced cleaning liquid hits. With that
configuration, the height of the bounced (splashed) cleaning
liquid can be further surely increased. Consequently, it 1s
preferable that the inner circumierential surface of the con-
cave portion have a smaller slope of the surface 5 on which the
cleaning liquid ejected from the suction and ejection opening
ol the pipette hits than the slope of the surface 5' on which the
bounced cleaning liquid hits. By forming the mnner circum-
terential surface 1n a slightly skewed cone shape, the bounc-
ing height can be increased even when the cleaning liquid
ejected from the suction and ejection opening of the pipette
hits on the center or near-center of the circular cone.

FIG. 6 1s a schematic drawing 1llustrating the pipette clean-
ing portion 8 1n an apparatus having the concave portion 4
tormed. The FIG. 6 shows an example of forming a conical
shape concave portion 4 at the bottom 9 of the pipette cleaning
portion 8.

FI1G. 7 shows an example which has a block-shape cleaning
vessel 4' having the concave portion 4 on the upper surface of
bottom 9 of the pipette cleaning portion 8 in the apparatus. As
in the example, 1t 1s preferable that a so-called pot-shape
(narrow opening) cleaning vessel 4' having the concave por-
tion 4 1s erected on the upper surface of bottom 9 of the
cleaning portion because the quantity of re-entering waste
cleaning liquid after cleaned the outer wall surface of the
pipette 1into the concave portion can be decreased.

For above-examples, the concave portion 1s formed to
allow the cleaning liquid to always overtlow therefrom during
cleaning. Since therefore the cleaning liquids on the inner
wall surface and on the outer wall surface are always replaced
with a cleaning liquid with small contamination, the cleaning
cifect can be attained. The capacity of the concave portion 1s
preferably 1n a range from 1/20 to 1/5 times the total amount
of the cleaning liquid per single cleaning cycle, more prefer-
ably from 1/15 to 1/8 times, and further preferably about 1/10
times. According to the present invention, the cleaning liquid
keeps moving so that the cleaning liquid overtlows from the
opening 6 even with a quantity smaller than the capacity of the
concave portion.

In the example given 1n FIG. 8, there are a notch 10 and a
groove 10' formed at upper end of the opening 6 of the
concave portion. With the configuration, the quantity of
cleaning liquid remained 1n the concave portion can further be
decreased, which can decrease the quantity of cleaming liquud
remained 1n the concave portion, thus making the overtlow
casy. Instead of forming the groove at upper end, a penetra-
tion hole may be formed at a side of the upper portion.
Alternatively, the groove 1s not formed, and only a notch may
be formed. Furthermore, the notch formed from upper end
may be replaced with a penetration hole formed at the upper
portion.

In this manner, with the aim to allow overflowing the
cleaning liquid, further by forming a groove, a notch portion,
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or a penetration hole, the quantity of cleaning liquid remained
in the concave portion decreases, thereby decreasing the
quantity of cleaning water remained 1n the concave portion,
and also decreasing the capacity of the concave portion. Con-
sequently, the cleaning water 1n the concave portion becomes
casily replacing with fresh cleaning water, and there 1s no
need of installing a discharge valve at bottom of the concave
portion.

Next, the cleaning method according to the present inven-
tion 1s described below referring to FIGS. 9 to 11.

As 1llustrated 1 FIG. 9, a probe (pipette) 3 has a pipette
body (pipette cylinder) 1 in cylindrical shape and a pipetting
needle 2, having a suction and ejection opening on its tip and
connected to the lower end of the pipette body 1. The probe
(pipette) 3 1s located 1n a concave portion 4 in substantially
circular cone shape.

The cleaning liquid ejected from the suction and ejection
opening at the tip of the pipetting needle 2 hits on the mner
circumierential wall surface S of the concave portion and then
bounces therefrom to hit on the facing inner circumierential
wall surface 5' opposed to the surface 5, further then bounces
therefrom to hit on the outer circumierential wall surface of
the pipetting needle 2.

As 1llustrated 1in FIG. 10, when the suction and ejection
opening at the tip of the pipetting needle 1s located to face a
position slightly deviated from the lowest end in the inner
circumierential surface, and when the cleaning liquid 7
¢jected from the suction and ejection opening at the tip of the
pipetting needle 2 1s brought not to directly hit on the vertex
(center: lowest end of the inner circumierential surface) of the
circular cone (or brought to ¢ject onto the inner circumieren-
tial surface), then, compared with the case of F1G. 9 where the
cleaning liquid 7 ¢jected from the suction and ejection open-
ing at the tip of the pipetting needle 2 hits on the vertex
(center: lowest end of the inner circumierential surface) of the
circular cone the configuration 1s preferable because the
bouncing height can be increased.

FIG. 11 shows a case in which the applied concave portion
has a shape of circular cone skewed by 3°, 1.e. the applied
concave portion 1s formed so as the vertex (center) of the
circular cone 1s deviated from the center of the top opening.
Forming the concave portion 1n a shape of slightly skewed
inner circumierential surface (cone) 1s preferred because the
bouncing height can be increased even when the cleaning
liquid ejected from the suction and ejection openming at the tip
of the pipetting needle 2 hits on the center or near-center of the
circular cone.

In general apparatuses, care shall be paid on applying the
method given in FIG. 10 where the suction and ejection
opening at the tip of the pipetting needle 1s located facing a
position slightly shifted from the lowest end of the inner
circumierential surface. That 1s, since the accuracy of pipette
positioning 1n general apparatuses 1s not so high, 1t 1s difficult
in some cases to keep the pipette position at a position devi-
ated from the lowest end of the inner circumierential surface,
(1n some cases, the pipette becomes deviated or not-deviated).
Therefore, when a concave portion which 1s formed so as the
vertex (center) of the circular cone shown 1n FIG. 11 to locate
at a position deviated from the center of the top opening, the
bouncing height of the cleaning water can further simply and
surely be increased.

To 1increase the bouncing height of the cleaning liquid
hitting on the iner circumierential surface of the concave
portion, the cleaning water 1s required to be swiltly ejected
from the suction and ejection opening at the tip of the pipette.
When, however, the cleaning effect on the inner surface of the
pipette cylinder 1 and the inner surface of the pipetting needle
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2 1s considered, the velocity of cleaning water passing
through the cylinder portion 1 and the pipetting needle 2
cannot be increased to a very high level. I the velocity thereof
1s excessively high, the water in the vicinity of the inner wall
surface stops flowing, although the water at center portion 1n
the cylinder and at center portion 1n the pipetting needle flows
as a laminar flow, which fails to attain suflicient cleaning
cifect with a limited specified quantity of water. Conse-
quently, to increase the bouncing height even when the clean-
ing liquid passes through the cylinder portion 1 and the pipet-
ting needle 2 at a small velocity, 1t 1s more preferable for the
inner circumierential surface of the concave portion to have a
shape of tapering downward as described above, and most
preferable therefor 1s to have a shape of substantially conical
shape (circular cone, pyramidal cone, and the like).

The velocity of the cleaning liquid passing through the
mimmum-internal diameter portion of the pipette, (for
example, the pipetting needle), 1s arbitrary 11 only the velocity
allows cleaning the outer wall surface of the pipette utilizing
the bounce of the cleaning liquid after passed through inside
of the pipette, and examples of the velocity are 1n a range from
100 to 800 cm/sec, and preferably from 100 to 600 cm/sec.
Among these velocities, specifically preferred ones are from
100 to 400 cm/sec as the velocity of cleaning liquid passing
through the minimum-internal diameter portion (for
example, the pipetting needle) of the pipette because a small
quantity of water increases the cleaning effect on the inner
wall surface of the pipette and increases the bouncing height
of the cleaning liquid, thus allowing cleaning of the outer
circumierential wall surface of the pipette, 1.e. because both
the inner wall surface and the outer wall surface of the same
pipette can be cleaned 1n a single step (with the same cleaning
liquid), and further preferred ones are from 100 to 200
cm/sec, and most preferred ones are about 1350 cm/sec.

When the velocity of cleaning liquid passing through the
mimmum-internal diameter portion 1n the pipette 1s within
the above range, the velocity of cleaning liquid passing
through the portion having larger internal diameter than the
mimmum internal diameter of the pipette (for example, cyl-
inder) naturally becomes smaller. Therefore, the velocity of
cleaning liquid passing through the portion having larger
internal diameter than the minimum internal diameter of the
pipette (for example, cylinder) may be arbitrarily selected so
as the velocity of cleanming liquid flowing through the portion
having the mimimum internal diameter of the pipette to
become within the above range, preferably 1n arange from 5.0
to 20 cm/sec, more preferably from 5.0to 15 cm/sec, and most
preferably about 10 cm/sec.

The present mvention includes the case that the inside
(inner wall surface) of the pipette 1s firstly cleaned, and then
the outer wall surface of the pipette 1s cleaned. However, the
velocity of the cleaning liquid at the time of cleaning the outer
wall surface of the pipette 1s not necessarily limited to the
above range. That 1s, firstly the cleaning liquid 1s brought to
pass through inside of the pipetting needle at a velocity not
establishing laminar flow (for example, in above range) to
clean the inside (1inner wall surface) of the pipette, and then
the velocity of the cleaming liquud 1s increased to swiltly eject
thereol from the suction and ¢jection opening of the pipette,
thus to clean the outer wall surface of the pipette using the
cleaning liquid which hit on and bounced from the inner
circumierential surface of the concave portion.

In the above examples, the pipetting needle 2 having a
suction and ejection opeming at the tip thereotf 1s connected to
the lower end of the cylindrical pipette body (pipette cylinder)
1. By forming the suction and ejection portion at the tip of the
pipette 1 a needle shape, the cleaning liquid can be swiltly
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¢jected from the suction and ejection opening even when the
cleaning liquid passes through the cylinder portion 1 at a
small velocity, and the bouncing height of the cleaning liquid
can be increased to perform cleaning of the outer circumfier-
ential surface of the pipette without trouble.

In general, the contaminated portion on the outer wall
surface of the pipette ranges from a height half or less of the
total length of the pipetting needle 2 to the lower end thereof.
Accordingly, the cleaning water 1s required to bounce only to
a height of about half the total length of the pipetting needle.

According to the present invention, the cleaning water after
passed through inside of the pipette hits on the mner wall
surface of the concave portion, and the bounced water 1s used
to clean the outer wall surface of the pipette. Consequently,
there 1s no need of a special apparatus to eject the cleaning
water for cleaning the outer wall surface of the pipette.

Furthermore, since both the inner wall surface and the
outer wall surface of a pipette are cleaned 1n a single step, the
cleaning time 1s decreased, thereby attainming advantage of
shortening the measurement time.

The invention claimed 1s:

1. A combination of a pipette and a pipette cleaning appa-
ratus, comprising:

the pipette comprising a pipetting needle including a suc-

tion and ejection opeming at a tip thereof; and

the cleaning apparatus comprising a concave portion

including a cavity, said cavity being internally bounded
by an mner circumierential surface extending from a top
opening to a lower end of the cavity, said cavity being
configured to recerve said pipetting needle of the pipette
positioned therein for cleaning of the pipette, said pipet-
ting needle and said cavity being mutually dimensioned
so that pipetting needle i1s receivable within the cavity
with the tip positioned proximate to said lower end such
that a cleaning liquid passed through an inside of the
pipette and ejected from the tip strikes the inner circum-
ferential surface of the cavity and bounces thereirom to
splash against an outer wall surface of the pipetting
needle over a suflicient length thereof to effectively
clean the outer wall surface, said inner circumierential
surface presenting a continuously downward tapering,
configuration from said top opening to said lower end of
the cavity.

2. The combination according to claim 1, wherein the inner
circumierential surface of the cavity 1s formed in a substan-
tially conical shape.

3. The combination according to claim 1 or 2, wherein a
total shape of the apparatus including the concave portion 1s
in a form of a vessel.

4. The combination according to claim 1 or 2, wherein the
cavity 1s adapted to receive at least a portion of a suction and
ejection portion of the pipette at a tip of the pipette formed 1n
a needle shape.

5. The combination according to claim 1 or 2, wherein the
concave portion 1s formed to allow the cleaning hiquid to
overflow from said cavity.

6. The combination according to claim 5, wherein the
concave portion includes a notched portion or a groove
formed at an upper end thereof, and/or a penetration hole
formed at a side thereol, communicative with said cavity, so
as to facilitate outflow of the cleaning liquid from the cavity
such that a quantity of the cleaning liquid remaining in the
cavity decreases.

7. The combination according to claim 1, wherein the
cavity 1s configured to have a suction and ejection opening of
the pipette positioned facing a position slightly shifted from
the lower end of the cavity.
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8. A pipette cleaning apparatus, comprising:

a concave portion mncluding a substantially conical cavity
arranged along a conical axis, said cavity being inter-
nally bounded by an inner circumierential surface
extending from a top opening to a lower end of the
cavity, said cavity being configured-to recetve a pipet-
ting needle of a pipette positioned therein for cleaning of
the pipette, such that a cleaning liquid passed through an
inside of the pipette and ejected from a tip of the pipet-
ting needle strikes the mner circumierential surface of
the cavity and bounces therefrom to splash against an
outer wall surface of the pipetting needle, thereby clean-
ing the outer wall surface, said mnner circumierential
surface presenting a downward tapering configuration
from said top opening to said lower end of the cavity at
which the substantially conical cavity terminates at a
vertex, said vertex of the substantially conical cavity
being formed at a position which i1s horizontally offset
from a center of said top opening thereof.

9. A method for cleaning a pipette including a pipetting

needle, comprising;:

positioning the pipetting needle to be cleaned so that a
suction and ejection opening thereot 1s located 1n a cav-
ity provided 1n a concave portion of a pipette cleaning
apparatus, said cavity being internally bounded by an
inner circumierential surface extending from a top open-
ing to a lower end of said cavity, said inner circumier-
ential surface presenting a downward tapering configu-
ration from said top opening to said lower end of the
cavity; and

causing a cleaning liquid to strike an inner circumierential
surface of the cavity and to bounce therefrom to splash
against an outer wall surface of the pipette by passing the

cleaning liquid through an 1nside of the pipette, so as to
elfect cleaning of the outer wall surface of the pipetting
needle.

10. The method for cleaning a pipette according to claim 9,
wherein a total shape of the apparatus including the concave
portion 1s 1n a form of a vessel.

11. The method for cleaning a pipette according to claim 9,
wherein a velocity of the cleaning liquid passing through the
pipette at a mimimum-internal diameter portion of the pipette
1s 1n a range from 100 to 400 cm/sec.

12. The method for cleaning a pipette according to claim 9,
wherein:

the cavity 1s formed as a substantially conical cavity
arranged along a conical axis;

a vertex of the substantially conical cavity 1s formed at a
position which 1s horizontally offset from a center of
said top opening thereof; and

the velocity of the cleaning liquid passing through the
pipette at a minimum-internal diameter portion 1s 1n a
range from 100 to 400 cm/sec.

13. The method for cleaning a pipette according to claim 9,

wherein the mner circumierential surface of the cavity 1s
formed 1n a substantially conical shape.
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14. The method for cleaning a pipette according to claim 9,
wherein the pipette to be cleaned 1s positioned so that the
suction and ejection opening of the pipette 1s located to face a
position slightly shifted from the lower end of the cavity.

15. The method for cleaning a pipette according to claim
13, wherein a vertex of the substantially conical cavity 1s
formed at a position which 1s horizontally offset {from a center
of said top opening thereol.

16. A combination of a pipette and a pipette cleaning appa-
ratus, comprising:

the pipette comprising a pipetting needle including a suc-

tion and ejection opeming at a tip thereof; and

the cleaning apparatus comprising a concave portion

including a cavity, said cavity being internally bounded
by an inner circumierential. surface extending from a
top opening to a lower end of the cavity, said cavity being
configured to recerve said pipetting needle of the pipette
positioned therein for cleaning of the pipette, said pipet-
ting needle and said cavity being mutually dimensioned
so that pipetting needle 1s receivable within the cavity
with the tip positioned proximate to said lower end such
that a cleaning liquid passed through an inside of the
pipette and ejected from the tip strikes the inner circum-
terential surface of the cavity and bounces therefrom to
splash against an outer wall surface of the pipetting
needle over a suificient length thereof to effectively
clean the outer wall surface, at least a portion of said
inner circumierential surface presenting a sloped face
continuously extending downwardly from an uppermost
position at said top openming or below said top opening to
said lower end of the cavity such that said cavity 1s
downwardly tapered at least 1n a region thereof corre-
sponding to said sloped face.

17. The combination according to claim 16, wherein a total
shape of the pipette cleaning apparatus including the concave
portion 1s 1n a form of a vessel.

18. A method for cleaning the pipette using the pipette
cleaning apparatus of the combination according to claim 16,
comprising;

positioning the pipette to be cleaned so that the suction and

gjection opening thereotf 1s located 1n said cavity pro-
vided 1n concave portion of the pipette cleaning appara-
tus below said uppermost position; and

causing a cleaning liquid to strike an inner circumierential

surface of the cavity and to bounce therefrom to splash
against an outer wall surface of the pipette by passing the
cleaning liquid through an 1nside of the pipette, so as to
clfect cleaning of the outer wall surface of the pipetting
needle.

19. The method for cleaning a pipette according to claim
18, wherein the pipette to be cleaned 1s positioned so that the
suction and e¢jection opening of the pipetting needle 1s located
to face a position slightly shifted from the lower end of the
cavity.
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